A b s t r a c t I In nt tr ro od du uc ct ti io on n: : The aim of the study was to assess the role of patient counselling, nurse assistance and effects of biochemical examinations in adherence of women with postmenopausal osteoporosis to alendronate 70 administration over 12 months of therapy. M Ma at te er ri ia al l a an nd d m me et th ho od ds s: : Compliance and persistence to alendronate 70 therapy were assessed in a prospective study of 123 postmenopausal women, followed up for one year. The patients were divided into 4 groups (controls, counselled group, biochemical group and nurse assisted group) with monitoring every 6 months; in the nurse assisted group, additional phone contacts were made after 3 and 9 months of treatment. After 12 months, compliance and persistence were analysed. The medication possession ratio (MPR) was regarded as optimal when its value exceeded 80%. R Re es su ul lt ts s: : The compliance to alendronate 70 therapy was 54.03% in the control group and the mean persistence with medication was 197 days. The MPR above 80% was observed in 37.5%, and, after 1 year, 43.75% of patients were found persistent with the therapy. In the remaining groups, both compliance and persistence were higher but not statistically significantly, compared to the control group. Neither patient's age, education, diet, nor physical activity influenced the compliance with prescribed therapy. The most common reason to discontinue therapy was either its side effects or smoking. C Co on nc cl lu us si io on ns s: : The obtained results suggest that better adherence with medical recommendations is observed in patients who receive additional attention, e.g. counselling, biochemical tests or nursing care. The critical elements for therapy discontinuation were side effects and smoking. K Ke ey y w wo or rd ds s: : alendronate, adherence, persistence, reasons for therapy discontinuation.
Introduction
Osteoporosis is a major public health problem, especially in the older group of women in many countries, including Poland [1] . Currently available treatment options increase bone mineral density (BMD) and decrease fracture risk [2] [3] [4] [5] [6] [7] . In order to obtain the desired medication benefit, treat-ed patients should maintain optimal compliance and persistence with their osteoporosis therapy [8] [9] [10] [11] [12] . There are some negative consequences of poor adherence, which is a sum of compliance to and persistence with prescribed treatment [11, [13] [14] [15] [16] .
It has been shown that more than 50% of people affected by chronic diseases, including osteoporosis, hypertension and hypercholesterolaemia, discontinue treatment during the first year of its administration [17] . This problem increases with the time of follow-up. It has been observed that 13% of women treated with daily oral alendronate did not even start the therapy and 20% of patients discontinued the treatment of weekly alendronate during the first 4 months and 17% within 6 months [18, 19] .
Previous retrospective studies of large databases have provided much evidence for poor adherence to recommended osteoporosis therapies. While persistence with daily bisphosphonate therapy has been observed in 25% to 35% of patients during the 1 st year of its administration, the persistence with weekly bisphosphonate treatment ranges between 35% and 45% [14] .
This problem concerns not only bisphosphonates but also other osteoporosis therapies [14] . Bocuzzi et al. [20] presented results of a 1-year study, involving a cohort of 10,566 women, showing that their adherence was higher with two bisphosphonates, daily alendronate (60.7%) and daily risedronate (58.4%), while lower adherence was observed with raloxifene (53.9%). The persistence rate was, however, poor for all the agents (daily alendronate -23%, daily risedronate -19.4% and raloxifene -16.2%). Other authors have observed somewhat better adherence in the following three examined countries [21] : the United States -32%, UK -40%, and France -44% Women on daily alendronate persisted with the treatment for 185 days in the United States, 208 in the United Kingdom and 155 in France [21] . The persistence curves for osteoporosis treatment showed a rapid decrease within the first 3 months of starting therapy [18] [19] [20] . Similarly, a retrospective study of postmenopausal women on daily alendronate, calcitonin, hormone replacement therapy (HRT), raloxifene or risedronate showed their compliance below 66% during a 60-day period [22] , which resulted in suboptimal outcomes regarding bone mineral density [23] .
Poor treatment adherence considerably increases the risk of fracture(s), with the associated financial burden, generated by osteoporosis therapy. It is then worth searching for some non-pharmaceutical interventions for adherence improvement.
The aim of this study was to assess the effects of counselling, nurse assistance (better monitoring of therapy), and biochemical examinations on the adherence of women with postmenopausal osteoporosis to recommended alendronate 70 administration protocol over the period of 12 months, monitored in 6-month intervals.
Material and methods
Compliance to and persistence with alendronate 70 therapy were assessed in a prospective study of 123 postmenopausal women (aged 46 to 89 years), all of them followed up for 1 year. All the participating women were either antiresorptive drugnaI .. ve or had, at least, a 1-year break in therapy before the study onset. Each of the women was informed about osteoporosis and signed a consent form to participate in the study. The inclusion criteria comprised bone mineral density ≤ -2.5 SD in hip or spine and/or osteoporotic fracture(s), either diagnosed or in history. The exclusion criteria included: (1) current treatment with bisphosphonates or their use for the past 12 months; (2) chronic medication affecting bone turnover, including: glucocorticoids, anti epileptic drugs, aromatase inhibitors, gonadotropinreleasing hormone (GnRH) analogues, and chemotherapy; (3) endocrine disorders significantly af fecting the processes of bone resorption and formation, including: hyperparathyroidism, active hyperthyroidism, hyperprolactinaemia and hypogonadism; (4) chronic renal failure; (5) malabsorption; (6) active cancer or other chronic systemic diseases, which may significantly affect bone metabolism; (7) no written consent to participate in the study.
The patients were divided into 4 groups (controls, counselled group, biochemical group and nurse assisted group) with monitoring in 6-month intervals; in the nurse assisted group, an additional phone contact was made after 3 and 9 months of treatment to improve monitoring. During the phone call the compliance was checked and the patients were reminded of proper drug intake. In the counselled group, the patients were educated and interviewed for 1/2 h about osteoporosis, diagnostic methods, treatment and preventive behaviour, using auxiliary materials. In the biochemical group, the patients were informed about serum levels of calcium, phosphorus, alkaline phosphatase and of urinary calcium and phosphorus concentration levels and diurnal excretion rates. The baseline characteristics of the patients in each group are shown in Table I .
The outcome measures after 12 months of the study included: (1) compliance; (2) persistence and (3) refill rates. Persistence was defined as the time in days from the date of bisphosphonate prescription to the run-out date in the treatment period. Patients were defined as "persistent" until a gap of > 90 days was reached between the end of one prescribed drug series and the date of subsequent pre-scription or until the patient switched to another bisphosphonate or had a refill gap > 30 days between the end of one prescription series and the beginning of the subsequent one. The refill compliance was defined as the medication possession ratio (MPR), measured during follow-up (the number of days with applied therapy within the 12-month follow-up period, divided by the length of follow-up, namely 365 days); 80% was regarded as an optimal value.
S St ta at ti is st ti ic ca al l a an na al ly ys si is s Summary statistics were collected for baseline characteristics, including age, the number of used drugs, education, monthly income, physical activity, residence location (urban or rural), or the number of persons in the family. The primary analysis included comparisons of compliance, persistence and the time period to therapy discontinuation among the four examined groups, using the nonparametric Kruskal-Wallis tests. The MPRs were categorized into two kinds for each group: MPR ≥ 80% and < 80%. In order to compare good compliance and persistence among the groups, the χ 2 test was used. A sub-analysis was performed for patients who were above 65 years of age. A Cox proportional hazards analysis was used to assess the impact of age, the number of used drugs, education, monthly income, physical activity, residence location (urban or rural), number of persons in family, spine or hip fracture(s), body mass index (BMI), fracture history in family, smoking and therapy side effects. The time to discontinuation of alendronate 70 was analysed using a Kaplan-Meier plot with a log-rank test.
Results
During the study period, the compliance rate to alendronate 70 therapy in the control group was 54.03% and the mean persistence period with the medication was 197 days. The time period to discontinuation longer than 30 days was 185.43 days (see Table II ). The MPR above 80% after 1 year was observed in 37.5%, and 43.75% patients were persistent with their therapy. In the group of educated patients, both compliance and persistence were higher but not statistically significantly, compared to the control group (75.7% and 276.17 days, respectively and the time to discontinuation was 269.79 days). In that group of patients, MPR above P Pa ar ra am me et te er r C Co on nt tr ro ol l g gr ro ou up p N Nu ur rs se e a as ss si is st te ed d g gr ro ou up p C Co ou un ns se el ll le ed d g gr ro ou up p B Bi io oc ch he em mi ic ca al l g gr ro ou up p T Ta ab bl le e I I. . Baseline characteristics of the patients in all studied groups G Gr ro ou up p C Co om mp pl li ia an nc ce e P Pe er rc ce en nt t o of f d da ay ys s P Pe er rs si is st te en nc ce e P Pe er rs si is st te en nc ce e ( (% %) ) T Ti im me e t to o t th he er ra ap py y > Although the application of additional motivating factors did not bring any statistically significant differences among the groups, it seems that proper counselling, carried out by a doctor, and nurse assistance played a significant role. Regarding all the examined groups, age ≤ 65 years and > 65 years did not affect either compliance or persistence with therapy (Table III) . Using the multivariate Cox proportional hazard model, the reasons for discontinuation of treatment, observed in the reported study, were adverse effects of the applied agent and smoking (Table IV) ; Figures 1 and 2 ). Loss of interest 6.5 2/2.9
T Ta ab bl le e V V. . Reasons for therapy discontinuation in the examined groups
The role of counselling and other factors in compliance of postmenopausal osteoporotic patients to alendronate 70 therapy to medication regimens. Uncontrolled therapy discontinuation is associated with increased fracture risk, decrease of bone mineral density and increased costs of treatment and care. Currently, some emphasis is placed on finding additional ways to improve compliance to prescribed therapy. Most of the hitherto presented results concerns the analysis of retrospective studies. It has been shown that the persistence with weekly bisphosphonate treatment ranges between 35% and 45% [14] .
As suggested [24] , retrospective studies have led to a better understanding of the factors affecting medication adherence and their association with improved treatment outcomes. However, these data do not provide any information about patient choices and preferences which can also affect their compliance and persistence behaviours. While recent evidence suggests the importance of dosing regimen and of the route of administration, other data show that the efficacy and safety of treatment remain the most important determinants. Detailed information on treatment options, side effects and outcomes may have a beneficial impact on medication-taking behaviour. Counselling provided by healthcare professionals (physicians or nurses), as well as subsequent therapy monitoring, may play a crucial role in the management of factors responsible for poor adherence with osteoporosis therapies.
Following our previous studies, non-drug factors were included in the present, prospective observation to analyse whether they were able to improve patient adherence to alendronate 70 therapy. The goal of the study was to evaluate the effectiveness of introduced counselling, nurse assistance and presentation of biochemical parameters to treated patients for their adherence to alendronate 70 treatment.
In our previous study, the compliance to daily alendronate therapy was assessed for 6 or 18 months in clinical practice of postmenopausal osteoporosis [11] . Based on a retrospective study of medical records at our Outpatient Clinic, as well as of data from telephone interviews with patients, the overall compliance rate of postmenopausal patients with the daily alendronate regimen was assessed. After 1.5 years of observation, 20.4% of the patients and, after 0.5 year, 8.5% of the patients discontinued their treatment due to intolerance (especially gastrointestinal side effects) (47.8%), health problems unrelated to osteoporosis (8.7%), inconvenience with the daily regimen (13.1%), the costs of therapy (4.3%) and clinical improvement below expectations (26.1%). It is worth mentioning that in both observation periods (1.5 and 0.5 year), almost the same percentage of patients withdrew from their consultations at our Outpatient Clinic (15.6% and 14.4%, respectively). Telephone interviews with the patients who ceased attending the Outpatient Clinic at the Regional Centre of Menopause and Osteoporosis revealed that more than 50% of them discontinued the treatment.
In our previous prospective study, we analysed the adherence to alendronate 70 therapy of 153 post-menopausal women, followed up for 1 year with monitoring frequency of every 2 months [12] . Unexpectedly, the adherence to therapy of all the study participants was high during the entire study period, the patients remaining compliant after a year in 95.08 ±1.39% of cases, and the mean persistence with medication was 347.05 ±5.07 days. In the group of patients who interrupted treatment, the mean persistence was 212.44 days. One of the study participants did not start the treatment, and two others discontinued the therapy within 30-60 days from the study onset. Facilitated contacts with the doctor, continuous access to prescribed treatment and frequent visits significantly improved patient compliance. The common reasons for discontinuation were side effects of the administered therapy, while age, but not education, affected the rate of compliance with therapy.
In the reported 1-year observation study, the compliance to alendronate 70 therapy in the control group was 54.03% and the mean persistence with medication was 197 days. The MPR above 80% was observed in 37.5% and, after 1 year, 43.75% of patients were persistent. This is in agreement with those reports where persistence scores are far from optimistic. For example, medication persistence was demonstrated in only 39.0% of the patients receiving daily alendronate therapy at month 12 of the study period [25] . In a questionnaire study of women with osteoporosis on daily risedronate, one in four failed to comply correctly with dosing instructions, despite counselling [26] . Using a telephone interview survey in a subsequent study, it was reported that, within 13 months of observation, 56% of the women with osteoporosis were non-compliant with daily alendronate [27] .
In the group of patients who were counselled during each consultation, both compliance and persistence were higher, but not statistically significantly (75.7% and 276.17 days, respectively), compared to the control group (54.03% and 193.88 days). In the counselled group, MPR above 80% was observed in 65.52% and 68.97% persisted with the therapy until the end of the study, while those parameters were also higher compared to those in the control group (MPR > 80% was 37.5%, and persistence 43.75%). It has been shown by other authors [28] that special education programmes increased the knowledge of treated patients about osteoporosis and their adherence to pharmacological therapy was significantly higher in the counselled group (92%) compared to the control group (80%) after 2 years of observation. On the other hand, that educational intervention did not significantly improve medication compliance or persistence with osteoporosis drugs in post hoc analysis of randomized control trials after 10 months of observation, even if the number of patients was higher [29] .
Similarly, patients in the group with presentation of biochemical results were statistically nonsignificantly better in their persistence with therapy compared to the control group (the biochemical group: 68.29%, 249.2 days, MPR > 80% -64.52%, the percent of persistent patients 64.52%). In the nurse assisted group, where 2 additional phone calls were made after 3 and 9 months, the results were not statistically significantly better than in the control group (the nurse assisted group: 71.18%, 259.71 days, MPR > 80% -61.29% and the percent of persistent women was 61.29%).
Data from our previous retrospective study showed that, after 18 months of observation, 79.6% of patients and, after 6 months, 91.5% of patients continued their treatment [11] . It is worth mentioning that in both observation periods, almost the same percentage of patients stopped attending our Outpatient Clinic (15.6% and 14.4%, respectively). Telephone interviews with those patients revealed that more than 50% discontinued treatment. In our previous analysis, the main reasons for discontinuation of weekly alendronate treatment included side effects, especially from the gastrointestinal tract (61.10%), infections (16.67%), fractures (5.56%), 1 person did not even start therapy (5.56%) and other causes (11.11%), being similar to the results of other authors [23, 30] .
Among the patients completing one of the studies, the percentages of high compliance patients were: 80% (raloxifene), 79% (daily alendronate), 65% (weekly alendronate) and 76% (risedronate). Discontinuation due to side effects was the highest for weekly alendronate (7.0%), followed by daily alendronate (6.4%), raloxifene (3.8%) and risedronate (3.4%). The discontinuation rate was higher for patients with a history of surgical menopause, advanced age and a lack of knowledge about medical prevention of osteoporosis [31] .
Unexpectedly, in our previous prospective study, in which patients were monitored every 2 months, the compliance with alendronate 70 therapy was very high [12] . An analysis of 7 visits during 1 year demonstrated patient compliance in 95.08% of cases, while the mean persistence with medication was 347.05 days. In the group of patients who interrupted treatment, the mean persistence period was 212.44 days. The main reasons for therapy discontinuation included side effects, infections and hospitalizations.
The results of the above-mentioned paper were compared to the prospective work of a Canadian group [32] . The Canadian Database of Osteoporosis and Osteopenia (CANDOO), an observational database, designed to capture clinical data, was searched for patients who started therapy with etidronate or alendronate for women and men and hormone replacement therapy for women. After 1 year, 90.3% of those patients were still taking etidronate, compared with 77.6% on daily alendronate and 80.1% of patients on HRT, which decreased to 44.5% after 6 years. Reginster and Lecart [33] suggest that the persistence rates in the CANDOO study were high because the study took place in a hospital environment, where the patients initially signed consent and were verbally encour-aged to continue treatment. Our observations, published in 2011 [12] , were similar to the prospective CANDOO study but additional monitoring every 2 months might improve the results.
Good adherence to osteoporosis treatment is very important for the effectiveness of administered medications. Among almost 1000 respondentspatients with osteoporosis -the effectiveness was ranked as the most important determinant of preference (79%), compared with the time on the market (14%), dosing procedure (4%) and dosing frequency (3%). The incorporation of patient preferences into the medication decision-making process could enhance patient compliance and clinical outcomes [34] . This latter opinion is very important, as it has been shown that compliance rates below 66% in drug treatment result in sub-optimal improvement in bone density [23] . On the other hand, better compliance in actual practice may significantly decrease osteoporosis-related fracture risks (16% during 2 years) [35] . It has been observed that anti-fracture effectiveness, associated with high adherence to oral bisphosphonates, varied substantially by age and fracture type [36] . Caro et al. [37] found that poorly compliant patients were significantly more often hospitalized (53.4%) compared to compliant ones (42.6%), leading to a 14% increase in medical service costs.
Claxton et al. [38] suggest that the prescribed number of doses per day is inversely related to compliance. In other words, less frequent dosing regimens resulted in better compliance across a variety of therapeutic classes. This is reflected in osteoporosis therapy. Postmenopausal women prescribed a weekly regimen of bisphosphonates demonstrated significantly higher compliance rates than daily regimen patients, and they also persisted longer with prescribed treatment. However, compliance and persistence rates were suboptimal for both regimens [21, 39] .
Osteoporosis is a chronic disease which needs long-term clinical monitoring and strict adherence to therapeutic recommendations. Analysing our observations and the results of others, we suggest that the main reasons for discontinuation of treatment are not only digestive incidents but also problems with obtaining prescriptions within the first 3 months of treatment, dissatisfaction with therapy results and poor monitoring. In our opinion, effective communication with patients, together with properly oriented counselling, additional nurse assistance and more frequent contacts with doctors, as well as presentation of results of additional biochemical tests, may greatly improve the adherence to osteoporosis treatment modalities. Determining the levels of additional, especially new bone metabolism markers, e.g. osteoprotegerin and RANKL (receptor activator of nuclear κB ligand), may contribute to improved compliance and persistence in the patients. However, there are no conclusive data on the relationship of these compounds with the effectiveness of different forms of therapy [40, 41] or fragility fractures [42] .
Our study shows that monitoring, even by phone, is very helpful both for compliance and persistence scores. Variation in adherence to medical treatment of osteoporosis may also depend on other factors -individual patient's convictions, patient's social and economic background, physical predispositions or health problems, age, as observed by others or smoking -which is presented in our study. Compliance could be improved by patient's preference of treatment regimen. It is of utmost importance to inform patients about diagnostic results and the long-term treatment plan, highlighting the role of persistence with therapy and compliance with dosing recommendations [43] . Adherence to drug administration regimens in the therapy of osteoporosis improves BMD, and reduces femoral neck and spine fracture risks, while also decreasing the costs of inpatient therapy. Some data suggest that psychobehavioural interventions may help improve patient motivation [8] . An interesting research option seems to be teriparatide because of the proven strong anabolic effect, high anti-fracture efficacy [44] , and higher quality of life vs. alendronate in other studies [45] . However, the high drug price can significantly reduce compliance.
In conclusion, good adherence to medical recommendations by patients treated for osteoporosis with alendronate 70 depends on the degree of attention provided to treated patients by treatment providers, including the frequency of monitoring visits and enquiry contacts, counselling of patients and biochemical parameter assays with treated patients being informed of the results. The critical aspects for treatment discontinuation include therapy-induced adverse effects and smoking.
